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[57] ABSTRACT 
In a drive unit for motor vehicles, the axes of rotation of 
the main shaft of an engine and an input wheel of an 
intermediate transmission are arranged in line with one 
another in relation to one of two parallel geometrical 
main axes, and the axes of rotation of an output shaft, 
couplable to a differential, of a gear-change transmis 
sion of epicyclic design, of a transmission member con 
nected ?xedly in terms of rotation to the output shaft 
and belonging to an epicyclic transmission and of the 
output wheel of the intermediate transmission are ar 
ranged in line with one another in relation to the other 
main axis. The input shaft of the gear-change transmis 
sion can be driven from the main shaft. The output 
wheel can be brought into drive-connection with an 
other transmission member of the epicyclic transmission 
which has the transmission member connected ?xedly 
in terms of rotation to the output shaft. To allow a 
gear-change transmission with more than four forward 
gears to be accomodated, the axes of rotation of the 
input shaft of a drive clutch and of a transmission mem 
ber, couplable to the input shaft by means of the drive 
clutch and belonging to an epicyclic transmission, 
which has a transmission member which can be brought 
into drive-connection with the input wheel, are ar 
ranged in line with one another relative to the main axis 
of the main shaft. 

37 Claims, 6 Drawing Figures 
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DRIVE UNIT FOR MOTOR VEHICLE 

BACKGROUND OF THE INVENTION 

The invention relates to drive units for vehicles. Pre 
ferred embodiments of the invention are especially suit 
able for cases of installation in which a speci?c axle 
offset is to be overcome in the course of the power 
transmission from the engine to the wheels. When the 
two part transmissions are connected advantageously 
and when the total transmission ratio is allocated in a 
suitable way according to the present invention, better 
transmission ef?ciencies are achieved in comparison 
with normal drives. 
A practical example can be an automobile design 

with a transverse engine and front-wheel drive. To 
ensure an economical engine drive, it is necessary for 
the transmission to have 5 forward gears and for the 
power transmission from the engine to the wheels to 
have as few losses as possible. However, the space avail 
able as an extension of the engine crankshaft is often not 
sufficient to install a ?ve-speed transmission of standard 
design in the vehicle. 
The invention is especially concerned with drive 

units for motor vehicles of the type in which the axes of 
rotation of the main shaft of an engine and of an input 
wheel of an intermediate transmission are arranged in 
line with one another in relation to one of two parallel 
geometrical main axes, and in which the axes of rotation 
of an output shaft, connectable to a differential, of a ?rst 
pick-off member gear-change transmission of epicyclic 
design, of a transmission member connected ?xedly in 
terms of rotation to the output shaft and belonging to a 
?rst epicyclic transmission and of the output wheel of 
the intermediate transmission are arranged in line with 
one another in relation to the other main axis, the input 
shaft of the gear-change transmission can be driven 
from the main shaft, and the output wheel can be 
brought into drive-connection with an outer central 
wheel transmission member of the epicyclic transmis 
sion which has the transmission member connected 
?xedly in terms of rotation to the output shaft. 

In a known drive unit of this type (German Offen 
legungsschrift No. 1,650,840, FIG. 1), a Ravigneaux 
transmission is used for the gear-change transmission. 
This transmission has two inner central wheels and an 
outer central wheel, two gear clutches and two gear 
brakes, is assigned completely to the main axis of the 
output wheel of the intermediate transmission and pro 
vides three forward gears and one reverse gear. The 
axis of rotation of the differential coincides with a third 
geometrical main axis lying parallel to the other two 
main axes. It is also known from this publication to 
provide, instead of one gear clutch, a second intermedi 
ate transmission which, however, ensures only a con 
stant drive connection between a hydrodynamic torque 
converter, driven by the engine, and one inner central 
wheel, whilst the other intermediate transmission is 
driven directly by the main shaft and is connected to the 
remaining gear clutch of the other inner central wheel. 
The number of forward gears is, however, not increased 
as a result of this second intermediate transmission. 

In a further known drive unit of this general type 
(German Auslegeschrift No. 1,625,125), a Ravigneaux 
transmission or the like, formed from two twin-coupled 
single-web epicyclic transmissions and having four free 
transmission members, is used to achieve four forward 
gears by means of power branching via a second inter 
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2 
mediate transmission, one free transmission member 
being couplable to the output wheel via a drive clutch 
located at one transmission end and via one intermedi 
ate transmission, two other free transmission members 
being couplable independently of one another to the 
turbine wheel of a hydrodynamic torque converter via 
two drive clutches located at the other transmission end 
and via the other intermediate transmission, and the 
fourth free transmission member being connected to the 
output shaft. However, the gear-change transmission, 
together with the drive clutches and the gear brakes, is 
assigned completely to the main axis, parallel to the 
main axis of the main shaft, of the output wheels of the 
two intermediate transmissions. 

It is known from U.S. Pat. No. 3,482,469, in another 
drive unit of this general type, in order to achieve six to 
eight forward gears, to connect the output shaft to one 
transmission member of a single-web epicyclic transmis 
sion or of a Ravigneaux transmission, to connect an 
other transmission member of this transmission to a 
further Ravigneaux or Simpson transmission and to 
connect two drive shafts extending from a hydro 
dynamic torque converter, each by means of an inter 
mediate transmission located at a particular end of the 
gear-change transmission assigned as a whole to the 
main axis parallel to the main axis of the main shaft, to 
the two epicyclic transmissions via an appropriate num 
ber of drive clutches, in such a way that these epicyclic 
transmissions interact in series or individually with the 
torque converter. 
An object of the invention is primarily to achieve a 

compact design, which is short in the directions of the 
main axes, in a drive unit of the above-mentioned gen 
eral type. According to preferred embodiments, such 
compact design includes a hydrodynamic torque con 
verter which is arranged in the ?ux of force in series 
between an engine and a gear-change transmission hav 
ing at least ?ve forward gears and which preferably 
operates with a bridging clutch. 
The above-mentioned objects are achieved according 

to preferred embodiments of the invention by providing 
a drive unit wherein the axes of rotation of the input 
shaft of a drive clutch and of a transmission member 
couplable to the input shaft by means of the drive clutch 
and belonging to an epicyclic transmission which has a 
transmission member which can be brought into drive 
connection with the input wheel, are arranged in line 
with one another relative to the main axis of the main 
shaft. 

Further objects, features, and advantages of the pres 
ent invention will become more apparent from the fol 
lowing description when taken with the accompanying 
drawings which show, for purposes of illustration only, 
several embodiments in accordance with the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic transmission diagram illustrat 
ing a drive unit constructed according to a ?rst pre 
ferred embodiment of the present invention; 
FIG. 2 is a gear-shift diagram for the shifting means 

effective in the individual gears, in the gear-change 
transmission of FIG. 1; 
FIG. 3 is a schematic transmission diagram illustrat 

ing a drive unit constructed according to a second pre 
ferred embodiment of the invention; 
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FIG. 4 is a gear-shift diagram for the shifting means 
effective in the individual gears, in the gear-change 
transmission of FIG. 3; 
FIG. 5 is a schematic transmission diagram illustrat 

ing a drive unit constructed according to a third pre 
ferred embodiment of the invention; and 
FIG. 6 is a gear-shift diagram for the shifting means 

effective in the individual’ gears, in the gear-change 
transmission of FIG. 5. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

With reference to FIGS. 1 and 2, three parallel geo 
metrical main axes 7-7, 8-8 and 9-9 are characteris 
tic of the ?rst embodiment. The axes of rotation of a 
main shaft 10 of an engine, of a hydrodynamic torque 
converter 58, of the input wheel 11 of an intermediate 
transmission 12, of an input shaft 19 and of a Simpson 
transmission 61 are in line or coincide with the main axis 
7-7. 
The axes of rotation of a spur-wheel drive pinion 62, 

20 

of an output shaft 14 connected ?xedly in terms of rota- ' 
tion to the drive pinion 62, of an output wheel 18 of the 
intermediate transmission 12 and of a second Simpson 
transmission 63 inserted in the force drive train between 
the output shaft 14 and the output wheel 18 are in line or 
coincide with the second main axis 8-8. 
The axes of rotation of a driving gear ring 64 meshing 

with the drive pinion 62, a differential 13 driven by the 
gear ring 64 and the halfshafts 65 and 66, which extend 
from the differential 13 and each of which drives a 
vehicle wheel, are in line or coincide with the third 
main axis 9-9. 
The torque converter 58 has an outer housing shell 67 

which receives a turbine wheel 69 and a bridging clutch 
71 and which connects a pump impeller 68 ?xedly in 
terms of rotation to the main shaft 10. The turbine 
wheel 69, couplable to the main shaft 10 by means of the 
bridging clutch 71, is connected ?xedly in terms of 
rotation by means of its hub 70 to the input shaft 19 
which is connected at its opposite end to two drive 
clutches 21 and 31 of the Simpson transmission 61. The 
Simpson transmission 61 comprised in a conventional 
way of two epicyclic or planetary gear transmissions 24 
and 28 twin-coupled to one another by means of two 
coupling shafts 33 and 34. The outer coupling shaft 33 
designed as a hollow shaft connects the inner central 
wheels 22 and 26, whilst the inner coupling shaft 34, 
which is likewise designed as a hollow shaft and 
through which passes the input shaft 19, connects the 
pick-off member 25 of the rear epicyclic transmission 24 
to the outer central wheel 29 of the front epicyclic 
transmission 28. The outer central wheel 23 of the rear 
epicyclic transmission 24 is connected to one drive 
clutch 21 and the outer coupling shaft 33 is connected 
via a drive drum 72 both to the other drive clutch 31 
and to a gear brake 35. The free pick-off member 36 of 
the front epicyclic transmission 28 is connected by 
means of a drive drum 73 both to a gear brake 37 and to 
a parallel free-wheeling brake 38. 
The intermediate transmission 12 is designed as a 

gear-wheel stage, and the annular gear wheel which is 
used as the input wheel 11 and through which passes the 
input shaft 19 is connected to the inner coupling shaft 34 
by means of a hollow shaft 59. 
The Simpson transmission 63 of the other main axis 

8-8 comprises, in turn, two epicyclic or planetary gear 
transmissions 17 and 46 which are twin-coupled to one 

25 

45 

55 

65 

4 
another by means of two coupling shafts 74 and 75. The 
inner central wheels 39 and 41 are connected to the 
coupling shaft 74 and the outer central wheel 43 of the 
rear epicyclic transmission 17, the pick-off member 16 
of the front epicyclic transmission 46 and the output 
shaft 14 being connected to the other coupling shaft 75. 
The free outer central wheel 20 is arranged concentri 
cally and ?xedly in terms of rotation relative to the 
annular gear wheel functioning as an output wheel 18 
and belonging to the gear-wheel stage. 
A drive drum 76, connected ?xedly in terms of rota 

tion to the coupling shaft 74, is connected both to a gear 
clutch 40, itself connected to the free pick-off member 
42, and to a gear brake 44. The free pick-off member 42 
supporting the planet wheels 45, which mesh with the 
two central wheels 41 and 43, is also connected sepa- ‘ 
rately to a gear brake 47 with which a freewheeling 
brake F2 is connected in parallel. 

Thus, the gear-change transmission 15 is allocated in 
spatial terms to the two main axes 7-7 and 8-8, and a 
compact and short design is achieved as a result. At the 
same time, it is also within the scope of the invention to 
assign to the main axis 7-7 merely one single web 
epicyclic transmission, or even more than two single 
web epieyclic transmissions, if appropriate in a design 
with multiple coupling according to other preferred 
embodiments. 

It emerges from the gear-shift diagram of FIG. 2 that 
in ?rst gear the two Simpson transmissions 61 and 63 are 
shifted into the higher of the two transmission ratios as 
a result of the braking of their respective free pick-off 
members 36 and 42, since the coupling shaft 33 or 74 
functioning as a reaction member is forced to rotate in 
an opposite direction to the input shaft 19. The gear 
ratio is therefore formed by multiplication of the two 
higher transmission ratios. 

In contrast to this, in second gear, the coupling shaft 
33 functioning as a reaction member and belonging to 
the Simpson transmission 61 is braked, so that in the 
latter the lower ratio is selected and the gear ratio is 
formed by multiplication from the lower transmission 
ratio of the Simpson transmission 61 and from the 
higher transmission ratio of the Simpson transmission 
63. 

In third gear, the Simpson transmission 61 is shifted 
into the direct transmission ratio, and only the higher 
transmission ratio of the Simpson transmission 63 is used 
for the gear ratio. 

In fourth gear, however, the coupling shaft 74 func 
tioning as a reaction member is braked, so that the gear 
ratio results soley from the now effective lower trans 
mission ratio of the Simpson transmission 63. 

Finally, in ?fth gear, the Simpson transmission 63 is 
also braked into the direct transmission ratio and a gear 
ratio of 1:1 is obtained as a result. 

In reverse gear, the epicyclic transmission 28 func 
tions as a reversing transmission, because its pick-off 
member 36 is braked and its central wheel 22 not con» 
nected to the transmission output (input wheel 11) is 
connected to the input shaft 19. As a result, the input 
wheel 11 is driven in the direction opposite to the input 
shaft 19. In the Simpson transmission 63, the higher 
transmission ratio is selected by means of the gear brake 
47, so that the gear ratio is formed from the transmission 
ratio of the reversing transmission 28 and from the 
transmission ratio of the Simpson transmission 63. 

In the second embodiment of FIG. 3, similar refer 
ence characters as in the FIG. 1 embodiment are used to 
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identify similar parts. Reference is also made to the 
foregoing description of these parts. This second em 
bodiment of FIGS. 3 and 4 differs from the ?rst embodi 
ment of FIG. 1 in that, to design the ?fth gear as an 
overdrive gear, the inner central wheels 39 and 41 of the 
gear change or Simpson transmission 63 of the main axis 
8-8 are connected to one another by means of an iso 
lating clutch 48, which is opened in ?fth gear only, but 
which is engaged in the remaining gears and then per 
forms the function of a shaft, for example, in a similar 
way to the coupling shaft 74 of the ?rst embodiment, 
and the fourth gear has the ratio 1:1. 

Further, in the second embodiment of FIGS. 3 and 4, 
the axes of rotation of the differential 13, functioning 
exclusively with spur wheels, and of the hollow drive 
shafts 65 and 66 coincide with the main axis 8—8. 

In the gear-change transmission 15 of FIG. 3 also, a 
Simpson transmission 61, an input wheel 11 of an inter 
mediate transmission 12, a torque converter 58 and a 
main shaft 10 are assigned in an identical design and in 
the same way as in FIG. 1 to a main axis 7—7, and the 
same reference numerals are therefore used in FIG. 3 
for the equivalent features. To avoid unnecessary repe 
tition, reference can therefore be made to the descrip 
tion in FIG. 1 for an explanation of the design and 
function of the unit and transmission parts assigned to 
the main axis 7—7. 
The output wheel 18 is connected, via a drive drum 

77 engaging over the differential 13, to the outer central 
wheel 20 of the epicyclic transmission 46 which is adja 
cent to the differential 13 and which is itself connected 
to the other epicyclic transmission 17 by means of the 
coupling shaft 75 which is connected via the output 
shaft 14 to the outer central wheel 79 of the differential 
13. A drive drum 78 engaging over the epicyclic trans 
mission 17 is connected on the one hand to the outer 
central wheel 20 by means of the gear clutch 40 and on 
the other hand to the pick-off member 42 supporting the 
planet wheels 45 and belonging to the epicyclic trans 
mission 17. The coupling shaft 75 in turn connects the 
outer central wheel 43 meshing with the planet wheels 
45 to the pick-off member 16 of the epicyclic transmis 
sion 46. The inner central wheels 39 and 41 can again be 
braked via a gear brake 44. 
As the gear-shift diagram of FIG. 4 demonstrates, in 

?rst gear the Simpson transmission 61 is shifted into the 
higher ratio as a result of the braking of its free pick-off 
member 36 and the transmission 63 is shifted into a 
lower ratio which it also maintains in second gear and in 
third gear, with the result that the gear ratio is obtained 
by multiplication from the higher ratio of the Simpson 
transmission 61 and from the lower ratio of the trans 
mission 63 formed only in the epicyclic transmission 46. 

In second gear, the Simpson transmission 61 is shifted 
into its lower ratio because the coupling shaft 33 is 
braked, so that the gear ratio is obtained from the prod 
uct of the two lower transmission ratios. 

In third gear up to fifth gear, the Simpson transmis 
sion 61 is shifted into its direct transmission ratio, with 
the result that the gear ratio in third gear is formed 
solely from the transmission ratio of the epicyclic trans 
mission 46. 

In fourth gear, the transmission 63 is also shifted into 
its direct ratio, with the result that the gear ratio is 1:1. 

In ?fth gear, the pick-off member 42 is driven directly 
by the output wheel 18 and as a result the coupling shaft 
75 is driven at a higher speed, so that the gear ratio is 
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formed only from the transmission ratio of the epicyclic 
transmission 17. 

In reverse gear, the epicyclic transmission 28 again 
functions as a reversing transmission, as in the ?rst em 
bodiment, because its pick-off member 36 is braked and 
its two central wheels 22 and 29 are connected respec 
tively to the transmission input (input shaft 19) and to 
the transmission output (input wheel 11). As a result, the 
gear ratio is formed by multiplication from the negative 
transmission ratio of the reversing transmission 28 and 
from the transmission ratio of the epicyclic transmission 
46. 

In the third embodiment of FIG. 5, again similar 
reference characters as in FIGS. 1 and 3 embodiments 
are used to identify similar parts. Reference is also made 
to the foregoing descriptions of these parts. Also in the 
third embodiment of FIGS. 5 and 6 a gear-change trans 
mission 15 is allocated in spatial terms to two parallel 
main axes 7—7 and 8—8, so that a coupling transmission 
80, which is composed of two epicyclic transmissions 24 
and 28 twin-coupled to one another by means of two 
coupling shafts 33 and 34, is assigned to the main axis 
7—7 and a transmission 81 with two epicyclic transmis 
sions 17 and 46 is also assigned to the main axis 8—8. 
The axes of rotation of a main shaft 10 of an engine, 

an input shaft 19, a hydrodynamic torque converter 58 
identical in design and function to the torque converter 
5 of the ?rst two embodiments, a ?rst input wheel 11 of 
an intermediate transmission 12, a second input wheel 
50 of a second intermediate transmission 49 and the 
coupling transmission 80 are in line or coincide with the 
main axis 7—7. 
The axes of rotation of a differential 13, the associated 

halfshafts 65 and 66, a reduction unit 54, an output shaft 
14 of the epicyclic transmission 17 and 46, the output 
wheel 18 of the ?rst intermediate transmission 12 and an 
output wheel 51 of the second intermediate transmission 
49 are in line or coincide with the other main axis 8-8. 
The intermediate transmissions 12 and 49 are designed 
as spur-wheel transmissions and each have an intermedi 
ate gear wheel 83, 84 which is mounted rotatably on an 
intermediate shaft 82 arranged immovably in the hous 
ing relative to the space axes and which meshes with the 
input wheel 11 and 50 and the output wheel 18 and 51 
respectively and thus prevents a reversal of the direc 
tion of rotation. 
With reference to the coupling transmission 80 of the 

main axis 7—7, the input shaft 19 is connected at one 
end to a drive drum 85 which is itself connected to the 
coupling shaft 34 by means of a drive clutch 21 and to 
one free pick-off member 32 by means of a drive clutch 
31. The other free pick-off member 25 is connected via 
a drive drum 60 both to a gear brake 37 and to the ?rst 
input wheel 11. The coupling shaft 33 connects an inner 
central wheel 26 to an outer central wheel 27. The 
coupling shaft 34 connects the other inner central wheel 
30 to the other outer central wheel 23. 
The coupling shaft 33 is connected on the one hand to 

a gear brake 35 and on the other hand by means of an 
overrunning clutch 57 to the other coupling shaft 34 
which is connected to the second input wheel 50 via a 
hollow shaft 59. 
With reference to the transmission 81 of the other 

main axis 8—8, the output wheel 18 is connected by 
means of a coupling shaft 75 both to the outer central 
wheel 43 of one epicyclic transmission 17 and to the 
pick-off member 16 of the other epicyclic transmission 
46. The second output wheel 51 is connected to the 
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inner central wheel 39 of the adjacent epicyclic trans 
mission 46, the outer central wheel 20 of which is con 
nected to the inner central wheel 41 of the other epicy 
clic transmission 17 by means of a drive connection 52 
containing a gear clutch 40. An overrunning clutch 53 is 
connected in parallel with the gear clutch 40. The inner 
central wheel 41 is also connected to the gear brake 44 
and the output shaft 14 is connected to the pick-off 
member 42 of the epicyclic transmission 17. On the 
other hand, the output shaft 14 is connected to the inner 
central wheel 86 of the reduction unit 54, the pick-off 
member 87 of which is connected to the differential 13 
and the outer central wheel 56 of which is ?xed on a 
non-rotating housing part 55. 
With reference to the gear-shift diagram of FIG. 6, in 

?rst gear the coupling transmission 80 does not partici 
pate in forming the gear ratio, but the second input 
wheel 50 is connected directly to the input shaft 19 by 
means of the drive clutch 21. 

Since the drive connection 52 is braked by means of 
the central wheels 20 and 41, the gear ratio is formed by 
multiplication from the transmission ratios of the two 
epicyclic transmission 17 and 46. 

In second gear, the epicyclic transmission 24 of the 
main axis 7-7 is shifted into its higher transmission 
ratio by means of a gear brake 35, with the result that 
torque is transmitted only via the ?rst intermediate 
transmission 12 to the epicyclic transmission 17 shifted 
into its higher ratio by means of the gear brake 44. The 
two epicyclic transmission 17 and 24 thus participate in 
the gear ratio by multiplication. 

In third gear, the coupling transmission 80 of the 
main axis 7-7 and the epicyclic transmission 46 of the 
main axis 8-8 each rotate as a single unit, with the 
result that only the epicyclic transmission 17 partici 
pates in the gear ratio. 

In fourth gear, the epicyclic transmission 17 is addi 
tionally blocked and the gear ratio 1:1 is thus obtained. 

In ?fth gear, the coupling shaft 34 and consequently 
the second input wheel 50 are driven at a higher speed 
by means of the pick-off member 32 connected to the 
input shaft 19. In contrast to this, the ?rst input wheel 
11 rotates at a lower speed because of the effective 
higher transmission ratio of the epicyclic transmission 
24. In the epicyclic transmission 17, the low transmis 
sion ratio of the epicyclic transmission 28 is increased 
again, but is still kept below 1, because the pick-off 
member 16 is connected to the slower output wheel 18, 
with the result that the inner central wheel 41 function 
ing as a reaction member is driven by the outer central 
wheel 20, via the closed drive connection 52, in an 
opposite direction to the outer central wheel 43 func 
tioning as a drive member. 

In reverse gear, the coupling transmission 80 of the 
main axis 7-7 does not participate in the gear ratio, and 
the torque transmission is guided via the second inter 
mediate transmission 49 to the inner central wheel 39 of 
the epicyclic transmission 46 which functions as a re 
versing transmission because of the braked ?rst interme= 
diate transmission 12. The inner central wheel 41 is 
therefore driven by the outer central wheel 20 in an 
opposite direction to the input shaft 19, so that the nega 
tive transmission ratio of the reversing transmission 46 
and the higher transmission ratio of the epicyclic trans 
mission 17, selected because its outer central wheel 43 is 
braked, participate in the gear ratio by multiplication. 
The invention is suitable for cases of installation in 

which a speci?c axle offset is to be overcome in the 

20 

25 

30 

40 

45 

60 

8 
course of the power transmission from the engine to the 
wheels. When the two part transmissions are connected 
advantageously and when the total transmission ratio is 
allocated in a suitable way, better transmission efficien 
cies are achieved in comparison with normal drives. 
A practical example is an automobile design with a 

transverse engine and front-wheel drive. To ensure an 
economical engine drive, it is necessary for the trans 
mission to have 5 forward gears and for the power 
transmission from the engine to the wheels to have as 
few losses as possible. However, the space available as 
an extension of the engine crankshaft is often not suffi 
cient to install a ?ve-speed transmission of standard 
design in the vehicle. 
These requirements are satis?ed by means of the 

invention. Two main axes are predetermined by the 
crankshaft and the wheel drive. Depending on the posi 
tion of the engine in the vehicle, the same or opposite 
directions of rotation prevail for the crankshaft and the 
wheel drive during forward motion. If the engine is 
located on the left, looking at the vehicle from the front, 
they both rotate in the same direction, but when the 
engine is located on the right, they rotate in opposite 
directions. The transmission connected to the engine is 
divided up as a result of the invention, and the axle 
reduction which is otherwise necessary is integrated 
directly into the transmission. The ?rst part transmis 
sion is located, together with the torque converter, as an 
extension of the crankshaft and utilizes the construc 
tional space still available between the engine and the 
vehicle side member. 
The second part transmission is arranged either di 

rectly on the wheel drive axle or parallel to it. Its posi 
tion relative to the vehicle center is largely determined 
by the joint of the side-shaft for the wheel drive. 
When the shafts rotate in the same direction and 

when the second part transmission is located directly on 
the wheel drive axle, power transmission can take place 
by means of a gear chain. When gear wheels are used 
instead of this, an intermediate wheel is required. 
The second part transmission can also be placed on 

the axle of this intermediate wheel and then rotates in 
the opposite direction; the second spur-wheel engage 
ment is located between it and the wheel drive. 
When the crankshaft and wheels rotate in opposite 

directions, in principle a pair of gear wheels is used for 
power transmission. 
Improvement in transmission efficiency is obtained 

with the invention as explained below: 
For the purpose of engine-speed adjustment, it is 

necessary to have between the engine and the driving 
wheels, in addition to a multi-step transmission, a ?xed 
gearing stage which is generally located between the 
multi-step transmission and the differential to the driv 
ing wheels. When this gearing stage is incorporated in 
the power transmission, which is necessary in any case, 
between the axially offset shafts, the second output shaft 
can drive the differential directly. In this way, a tooth 
engagement is saved over the entire drive train, and the 
transmission efficiency is improved correspondingly. 
However, in this case, the dimensions of the second part 
transmission must be appropriate for the torques which 
are higher in the intermediate stage. 
When the power transmission between the two axles 

extends over a total of three gear wheels, it is possible to 
place the second part transmission on the axle of the 
intermediate wheel (it then rotates in the opposite direc 
tion) and locate the ?xed gearing stage behind the sec 
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ond part transmission in the second tooth engagement 
which is necessary in any case because of the renewed 
reversal of the direction of rotation. As a result, the 
second part transmission does not have any excessively 
high torques to transmit, and the total number of tooth 
engagements, which result in losses, has not increased. 

In the double-group transmission of FIG. 3, each 
transmission group has 3 forward gears, and also a re 
verse gear can be selected in the ?rst group. Constant 
step-up is effected in the intermediate transmission. The 
second transmission group drives the differential di 
rectly. 

This is additionally loaded as a result of the increase 
in torque in the intermediate stage. To keep the support 
ing moments resulting from this within realistic limits, 
the second group is appropriately designed as an over 
drive transmission. 
The entire transmission requires 4 clutches and 3 

brakes which are designed as multi-disc brakes or band 
brakes depending on their function. Three free wheels 
serve to make the gear-shifting quality as high as possi 
ble. 

In the double-group transmission of FIG. 1, each 
transmission group has 3 forward gears, and also a re 
verse gear can be selected in the ?rst group. The second 
transmission group is arranged parallel to the ?rst and 
can be driven in the opposite direction of rotation in a 
ratio of approximately 1:1 via a pair of spur wheels. 
The ?xed gearing stage is located behind the second 

group in a further pair of spur wheels 62, 64 to the 
differential. The dimensions of this second group can 
consequently be made smaller. The lower supporting 
moments also make it possible to design the second 
group as a direct-gear transmission, so that in top gear 
no losses as a result of tooth engagements occur in ei 
ther of the two transmission groups. 
The entire transmission requires 3 clutches and 4 

brakes; 2 free-wheels serve to ensure that the gear shift 
ing quality is as high as possible. 
The coupling transmission of FIG. 5 has 2 connec 

tions shown here as 2 gear-wheel transmissions with 
intermediate wheels. The second part transmission rests 
on the wheel drive axle and is arranged offset relative to 
the ?rst part transmission. The output stage to the dif 
ferential is formed by a simple planetary train. Since in 
this solution the gearing range of approximately 
1.65-2.5 cannot be represented, the multi-step transmis 
sion is appropriately designed with overdrive as top 
gear, and the ratio of the output stage is made corre 
spondingly larger. This also has the advantage that the 
lower gears of the coupling transmission make do with 
a lower ratio, that is to say smaller supporting members. 
The entire transmission requires 3 clutches and 3 

brakes. Two free-wheels serve for ensuring that the 
gear-shifting quality is as high as possible. 
Although the present invention has been described 

and illustrated in detail, it is to be clearly understood 
that the same is by way of illustration and example only, 
and is not to be taken by way of limitation. The spirit 
and scope of the present invention are to be limited only 
by the terms of the appended claims. 
What is claimed is: 
1. A ?ve-speed drive unit for motor vehicles compris 

mg: 
?rst and second planetary gear transmissions disposed 
on an input shaft axis of rotation aligned with a 
main shaft of said drive unit, 
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third and fourth planetary gear transmissions dis 

posed on an output shaft axis of rotation aligned 
with a differential gear system, and 

a ?rst clutch means, 
wherein said third and fourth planetary gear trans 

missions are detachably coupled by said ?rst clutch 
means for accommodating shifting into ?fth gear. 

2. The drive unit of claim 1, wherein said third gear 
transmission includes a ?rst inner central wheel and said 
fourth planetary gear transmission includes a second 
inner central wheel, said ?rst and second inner central 
wheels being connectable to each other by said ?rst 
clutch means. 

3. The drive unit of claim 2, further including a sec 
ond clutch means, and an intermediate transmission 
having an output wheel aligned with said output shaft 
axis of rotation, wherein said third gear transmission 
further includes a pick-off member connectable to said 
output wheel of said intermediate transmission by said 
second clutch means. 

4. A ?ve-speed drive unit for motor vehicles compris 
mg: 

a ?rst and second planetary gear transmissions dis 
posed on an input shaft axis of rotation aligned with 
a main shaft of said drive unit, 

a third and fourth planetary gear transmissions dis 
posed on an output shaft axis of rotation aligned 
with a differential gear system, and 

a transmission interconnecting means for accommo 
dating selective engagement of said planetary gear 
transmissions for shifting between ?ve forward 
gears, 

wherein said transmission interconnecting means 
includes a ?fth and sixth intermediate gear trans 
missions, each intermediate transmission including 
an inner wheel disposed on said input shaft axis of 
rotation and an outer wheel disposed on said out 
put shaft axis of rotation. 

5. The drive unit of claim 3, wherein said ?rst plane 
tary gear transmission includes a third inner central 
wheel and said second planetary gear transmission in 
cludes a fourth inner central wheel, said third and 
fourth inner central wheels being coupled together by a 
coupling shaft. 

6. The drive unit of claim 5, further comprising an 
input shaft and a third clutch means, wherein said 
fourth inner central wheel is connectable to said input 
shaft by means of said third clutch means. 

7. The drive unit of claim 6, further comprising a 
fourth clutch means, wherein said ?rst planetary gear 
transmission further includes a ?rst outer central wheel, 
said outer central wheel being connectable to said input 
shaft by means of said fourth clutch means. 

8. The drive unit of claim 7, wherein said intermedi 
ate transmission further includes an input wheel, and 
said second planetary gear transmission includes a sec 
ond outer central wheel, said second outer central 
wheel being drivingly connectable with said input 
wheel of said intermediate transmission, and wherein 
said fourth planetary gear transmission further includes 
a third outer central wheel, said output wheel of said 
intermediate transmission being connectable with said 
third outer central wheel. 

9. The drive unit of claim 8, wherein said first and 
second planetary gear transmissions are coaxial with 
said input wheel, and said input shaft is drivingly con 
nectable to said main shaft. 
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10. A drive unit of claim 4, wherein said ?rst plane 

tary gear transmission includes a ?rst inner central 
wheel and a ?rst outer central wheel, and said second 
planetary gear transmission includes a second inner 
central wheel and a second outer central wheel, 5 
wherein said ?rst outer central wheel is coupled to said 
second inner central wheel by a ?rst coupling shaft and 
said ?rst inner center wheel is coupled to said second 
outer central wheel by a second coupling shaft. 

11. A drive unit of claim 10, further comprising a 
third coupling shaft for coupling said third and fourth 
planetary gear transmissions and a gear brake for brak 
ing said third coupling shaft, wherein said input wheel 
of said ?fth intermediate transmission is coupled to said 
gear brake and said output wheel of said ?fth intermedi 
ate transmission is coupled to said third coupling shaft. 

12. A drive unit of claim 11, further comprising a ?rst 
pick-off member connected to said ?rst planetary gear 
transmission and to said input wheel of said ?fth inter 
mediate transmission, a second pick-off member con 
nected to said second transmission, a ?rst driving clutch 
means for the drive of said second inner central wheel 
by said output wheel of said sixth intermediate transmis~ 
sion, said ?rst clutch means being arranged between 
said input shaft and said input wheel of said sixth inter= 
mediate transmission, and a second driving clutch 
means connected to said second pick-off member, said 
second clutch means being arranged between said sec 
ond pick-off member and an input shaft. 

20 

25 

13. A drive unit of claim 12, wherein said gear brake, 30 
said ?rst driving clutch means, said input wheel of said 
?fth intermediate transmission and said ?rst planetary 
gear transmission are arranged with said input shaft axis 
of rotation. 

14. A drive unit for motor vehicles, wherein the axes 35 
of rotation of a main shaft of an engine and an input 
wheel of an intermediate transmission are arranged in 
line with one another in relation to one of two parallel 
geometrical main axes; 

wherein the axes of rotation of an output shaft of an 
epicyclic gear-change transmission connectable to 
a differential, and include a ?rst epicyclic transmis 
sion of a ?rst pick-off member connected ?xedly in 
terms of rotation to the output shaft and belonging 
to said ?rst epicyclic transmission and of the output 45 
wheel of the intermediate transmission are ar 
ranged in line with one another in relation to the 
other main axis; 

wherein an input shaft of further gear-change trans 
mission is drivingly connectable to the main shaft; 

wherein the axis of rotation of said input shaft and of 
a ?rst outer central wheel connectable to said input 
shaft by means of a drive clutch and belonging to a 
second epicyclic transmission, which second epicy 
clic transmission has a second pick~off member 
which can be brought into drive-connection with 
said input wheel, are arranged in line with one 
another relative to said main axis of said main shaft; 

wherein a ?rst inner central wheel of said second 
epicyclic transmission is connected to a second 
inner central wheel of a third epicyclic transmis 
sion which has a second outer central wheel which 
can be brought into drive-connection with said 
input wheel, and said second inner central wheel 
connectable to said input shaft by means of a sec 
ond drive clutch; 

wherein said second and third epicyclic transmissions 
are connected to one another by two coupling 
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shafts, one of which is connected to said ?rst inner 
central wheel and said second inner central wheel, 
and the other is connected to said input wheel; 

wherein said coupling shaft connected to said input 
wheel is connected to said second pick off member 
of said second epicyclic transmission, wherein a 
gear brake is provided for separately brakiang a 
third pick off member of said third epicyclic trans 
mission, 

wherein said output wheel is drivingly connectable 
with a third outer central wheel of said ?rst epicy 
clic transmission which has said third outer central 
wheel connected ?xedly in terms of rotation to said 
output shaft, 

wherein said second and third epicyclic transmissions 
are coaxial with said input wheel, 

wherein a gear brake is provided for braking the 
coupling shaft not connected to the input wheel, 

wherein the coupling shaft not connected to the input 
wheel is connected to the second drive clutch; and 

wherein the ?rst epicyclic transmission is coaxial 
with the output wheel of the intermediate transmis 
sion, said third outer central wheel of said ?rst 
epicyclic transnrission and a fourth pick-off mem 
ber are connected at least indirectly by means of a 
gear clutch, a third inner central wheel is con 
nected to a gear brake and also meshes, together 
with a fourth outer central wheel used as a trans 
mission member ?xed in terms of rotation to the 
output shaft, with the same planet wheel, and a 
central wheel can be brought into drive-connection 
with the output wheel, wherein the fourth outer 
central wheel connected ?xedly in terms of rota 
tion to the output shaft is connected to said ?rst 
pick-off member of said ?rst epicyclic transmission 
which is coaxial with the output wheel and by 
which said third outer central wheel is connected 
?xedly in terms of rotation to the output wheel and 
a fourth inner central wheel is connected ?xedly in 
terms of rotation, at least in one gear, to the inner 
central wheel which, together with the fourth 
outer central wheel ?xed in terms of rotation to the 
output shaft, meshes with the same planet wheel, 
and wherein the pick-off member can be coupled 
dirrectly to a central wheel by means of the gear 
clutch. 

15. A drive unit according to claim 14, wherein the 
fourth pick-off member connected to the gear clutch is 
connected separately to a gear brake. 

16. A drive unit according to claim 15, wherein the 
gear clutch connected on the one hand to the fourth 
pick-off member is connected on the other hand to the 
inner central wheels. 

17. A drive unit according to claim 14, wherein the 
gear clutch connected on the one hand to the fourth 
pick-off member is connected on the other hand to the 
third outer central wheel ?xed in terms of rotation to 
the output wheel, and said fourth and third inner central 
wheels are connected to one another by means of a 
shiftable isolating clutch. 

18, A drive unit for motor vehicles, 
wherein the axes of rotation of a main shaft of an 

engine and of a ?rst input wheel of a ?rst interme 
diate transmission are arranged in line with one 
another in relation to one of two parallel geometri 
cal main axes; 

wherein the axes of rotation of an output shaft (14), of 
a ?rst epicyclic gear change transmission connect 
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able to a differential, of a ?rst pick-off member 
connected ?xedly in terms of rotation to the output 
shaft and belonging to a ?rst epicyclic transmission 
and a ?rst output wheel of said ?rst intermediate 
transmission are arranged in line with one another 
in relation to the other main axis; 

wherein an input shaft of a second gear-change trans 
mission is drivingly connectable to the main shaft; 

wherein the axes of rotation of said input shaft of a 
?rst drive clutch and of a ?rst outer central wheel 
connectable to said input shaft by means of said 
?rst drive clutch and belonging to a second epicy 
clic transmission, which epicyclic transmission has 
a second pick-off member which can be brought 
into drive connection with said ?rst input wheel, 
are arranged in line with one another relative to 
said main axis of said main shaft; 

wherein a ?rst inner central wheel of said second 
epicyclic transmission is connected to a second 
inner central wheel of a third epicyclic transmis 
sion which likewise has a second outer central 
wheel which can be brought into drive-connection 
with said input wheel and said second inner central 
wheel connectable to said input shaft by means of a 
second drive clutch; 

wherein said second and third epicyclic transmissions 
are connected to one another by a ?rst and a sec 

ond coupling shafts, 
wherein said output wheel is drivingly connectable 
with said ?rst pick-off member of said ?rst epicy 
clic transmission which has said ?rst pick-off mem 
ber connected ?xedly in terms of rotation to said 
output shaft; 

wherein a second intermediate transmission is used 
with a second input wheel coaxial with the main 
axis of the main shaft, and with a second output 
wheel coaxial with the other main axis, a third 
inner central wheel operating as a reaction member 
in at least one gear of a fourth epicyclic transmis 
sion which has a third pick-off member connected 
?xedly in terms of rotation to the output shaft, can 
be brought into drive-connection with the second 
output wheel and said ?rst outer central wheel, 
connected to the ?rst drive clutch of said second 
epicyclic transmission, which has said second pick 
off member connected ?xedly in terms of rotation 
to said input wheel of said ?rst intermediate trans 
mission, is connected fixedly in terms of rotation to 
the second input wheel. 

19. A drive unit according to claim 18, wherein the 
?rst input wheel is connected to said second pick-off 
member, the second input wheel is connected to the 
?rst coupling shaft, the second coupling shaft is con 
nected to a gear brake and the pick-off member of the 
third epicyclic transmission coaxial with the input 
wheels is connected to the second drive clutch. 

20. A drive unit according to claim 19, wherein the 
drive connection between the third central wheel oper 
ating as a reaction member and the second output wheel 
contains said ?rst epicyclic transmission which is coax 
ial with the output wheel and by which said ?rst pick 
off member is connected to the ?rst output wheel. 

21. A drive unit according to claim 20, wherein the 
?rst pick-off member is connected to the ?rst output 
wheel. 

22. A drive unit according to claim 21, wherein the 
drive connection between the third central wheel oper 
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ating as a reaction member and the second output wheel 
contains a third gear clutch. 

23. A drive unit according to claim 22, wherein an 
overrunning clutch is connected in parallel with the 
third gear clutch. 

24. A drive unit according to claim 23, wherein the 
output shaft is connected to the differential by means of 
a reduction unit coaxial with the main axis of the output 
wheels and having a third central wheel connected to a 
non-rotating housing part. 

25. A drive unit according to claim 24, wherein the 
two coupling shafts are connected to one another by 
means of an overrunning clutch. 

26. A drive unit according to claim 25, wherein the 
two coupling shafts are each used to connect an inner 
central wheel to an outer central wheel. 

27. A drive unit according to claim 26, wherein the 
two input wheels are located between a hydrodynamic 
torque converter and said second epicyclic transmis 
sion, and the second input wheel adjacent to the torque 
converter is connected by means of a hollow shaft 
through which passes an input shaft, to the ?rst cou 
pling shaft connected to the ?rst outer central wheel of 
the second epicyclic transmission. 

28. A drive unit according to claim 27, wherein the 
?rst input wheel, through which passes the hollow 
shaft, is connected by means of a ?rst drive drum, en 
gaging over the ?rst outer central wheel and connected 
to a ?rst gear brake, to the second pick-off member used 
as a free transmission member. 

29. A drive unit according to claim 16, wherein a 
hollow shaft, through which passes an input shaft, is 
used for the coupling shaft connected to the input 
wheel. 

30. A drive unit according to claim 29, wherein the 
axis of rotation of the differential coincides with the 
main axis of the output shaft. 

31. A drive unit according to claim 29, wherein the 
axis of rotation of the differential coincides with a third 
geometrical main axis parallel to the two main axes. 

32. A ?ve-speed drive unit for motor vehicles com 
prising: 

a ?rst pair of epicyclic transmissions disposed on an 
input shaft axis of rotation of a drive unit input 
shaft, 

a second pair of epicyclic transmissions disposed on 
an output shaft axis of rotation of a drive unit out 
put shaft, 

a transmission interconnecting means for accomrno= 
dating selective engagement of said ?rst and sec 
ond pairs of epicyclic transmissions, to effect shift 
ing between ?ve forward gears, 

wherein said ?rst pair of epicyclic transmissions in 
cludes a ?rst and second transmission each having 
an inner central wheel and an outer central wheel, 
wherein said outer wheel of said ?rst transmission 
is coupled to said inner wheel of said second trans 
mission by a ?rst coupling shaft, and said inner 
wheel of said ?rst transmission is coupled to said 
outer wheel of said second transmission by a sec 
ond coupling shaft; 

wherein said second pair of epicyclic transmissions 
includes a ?rst and second transmission, said sec 
ond transmission having an inner central wheel; 

wherein said transmission interconnecting means 
includes: 
a third coupling shaft for coupling said ?rst and 

second transmissions of said second pair, 
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a gear brake for braking said third coupling shaft, 
a ?rst intermediate transmission having an input 
and an output wheel, 

a second intermediate transmission having an input 
and an output wheel, wherein said input wheel is 
coupled to said gear brake and said output wheel 
is coupled to said third coupling shaft, 

a ?rst pick-off member connected to said ?rst trans 
mission of said ?rst pair of epicyclic transmis 
sions and to said input wheel of said second inter 
mediate transmission, 

a second pick-off member connected to said second 
transmission of said ?rst pair of epicyclic trans 
missions, 

a ?rst driving clutch means for the drive of said 
inner central wheel of said second transmission 
of said second pair by said output wheel of said 
?rst intermediate transmission and with respect 
to its effect, is arranged between said input shaft 
and said input wheel of said ?rst intermediate 
transmission, and 

a second driving clutch means connected to said 
second pick-off member and with respect to its 
effect, is arranged between said second pick-off 25 
member and said input shaft. 

33. A drive unit according to claim 32, 
wherein said gear brake, ?rst driving clutch means, 

input wheel of said second intermediate transmis 
sion, and said ?rst transmission of said ?rst pair of 30 
epicyclic transmissions are arranged in alignment 
with said input shaft axis of rotation. 

34. A drive unit assembly according to claim 33, 
wherein said ?rst transmission of said second pair 

includes an inner central wheel and said second 35 
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transmission of said second pair includes an outer 
central wheel; 

wherein said transmission interconnecting means 
further includes a third clutch means for the driv 
ing connection between said output wheel of said 
?rst intermediate transmission and said inner cen 
tral wheel of said ?rst transmission of said second 
pair; said third clutch means is connected to said 
outer central wheel of said second transmission of 
second pair. 

35. A drive unit assembly according to claim 34, 
wherein said transmission interconnecting means 

further includes a ?rst overriding clutch which is 
arranged in parallel to said third clutch means, and 
a second overriding clutch which is connected 
between said ?rst and second coupling shafts. 

36. A drive unit assembly according to claim 35, 
further including a hydrodynamic torque converter 
which is aligned with said input shaft axis of rota 
tion, 

wherein said input wheels of said ?rst and second 
intermediate transmissions are disposed between 
said torque converter and said ?rst transmission of 
said ?rst pair of epicyclic transmissions, 

wherein said ?rst coupling shaft is connected to said 
input wheel of said ?rst intermediate transmission, 

whereby a hollow shaft is used that is penetrated by 
said input shaft of said torque converter, 

37. A drive unit assembly according to claim 36, 
wherein said interconnecting means further includes a 
drive drum which is connected to said ?rst pick-off 
member, said input wheel of said second intermediate 
transmission, and said gear brake for braking said third 
coupling shaft. * t m t t 


